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and since there were many amounts of oil which remain, leak of the gas by poor 
soldering was accepted. 

[0046]Since the numbers of carbon atoms are eight or more fatty acid, example 
No.4-12 and example No.16 - 24 are remarkably excellent in lubricity. For this 
reason, tool printing evaluation is O. Since example No.10-12 and Examples 22-24 
are fatty acid (decanoic acid) whose numbers of carbon atoms are nine pieces, 
lubricity is excellent and they have not generated leak, either. 
[0047] 

[Effect of the Invention]As explained in full detail above, the lubricating oil for 
drawing processing concerning this invention has the characteristic of the both sides 
of low bottom oil nature and high lubricity. 

Without producing plug seizure, it is efficient and copper or a copper alloy tube with 
little bottom oil in a pipe can be manufactured. 



[Translation done.] 
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(54) LUBRICATING OIL FOR INNER SURFACE OF COPPER PIPE AND 
PRODUCTION OF COPPER PIPE USING THE SAME LUBRICATING OIL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
lubricating oil capable of manifesting excellent lubricity 
and remarkably reducing residual oils after carrying out 
an annealing treatment by including a hydrocarbon- 
based polymer having an average molecular weight uu, ^ an, ^ ck, 
within a specific range and a specified structure. i 
SOLUTION: This lubricating oil comprises an ~ 
unhydrogenated hydrocarbon- based polymer which is ^^j^ 
a copolymer, represented by the formula, having 500- 
2,000 average molecular weight, consisting essentially 
of isobutylene and partially reacting n-butene 
therewith. A copper pipe with a reduced residual oil on 
the inner surface of the pipe can be obtained by 
coating the inner surface of the copper pipe with the 
lubricating oil, carrying out diameter reducing working, then replacing the 
atmosphere in the pipe of the copper pipe with hydrogen gas (preferably >99.99% 
purity) or a mixed hydrogen gas (preferably a mixed gas containing the hydrogen gas 
of >99.99% purity in a volume of 20% expressed in terms of volume ratio with a 
nonoxidizing gas) and performing an annealing treatment in a nonoxidizing 
atmosphere or a reducing atmosphere. The resultant copper pipe is useful as a 
copper pipe for air conditioners and freezing or refrigerating equipment and a copper 
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1 .This document has been translated by computer. So the translation may not reflect 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Copper pipe internal lubricating oil consisting of a hydrocarbon system high 
molecular compound of the average molecular weights 500-2000 shown in following 
(a). 

(a) A hydrocarbon system high molecular compound of non-hydrogenation which is 
the copolymer which was expressed with the following general formula (** 1 ), and 
made isobutylene a subject, and to which n-butene reacted in part [Formula 1] 



CH 
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C H 3 

I 

C — 
I 



CH 
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CH 
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[Claim 2]Copper pipe internal lubricating oil consisting of a hydrocarbon system high 
molecular compound of the average molecular weights 500-2000 shown in following 
(b). 

(b) A hydrocarbon system high molecular compound which is the copolymer which 
was expressed with the following general formula (** 2), and made isobutylene a 
subject, and to which n-butene reacted in part and by which hydrogenation was 
carried out [Formula 2] 
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[Claim 3]the following — fatty acid ester shown in (c), and the following — alcohol 
shown in (d), and the following — the copper pipe internal lubricating oil according to 
claim 1 or 2, wherein one sort in isoparaffin shown in (e) or two sorts or more 

http://vvww4apdl.inpit.go jp/cgi-bin/ti^_web_cgi_ejje?atw_u=http://v^r^^ 2009/11/02 
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contain below 40% (below the same% of the weight) with the total quantity. 

(c) Fatty-acid-ester R^COOR^ expressed with the following formula (R f®'"'^"'^ 
=C H ^,orR^=C H ^, R^=C J 

m 2m+1 m 2-m-1 n 2n+1 

(d) Alcoholic R OH expressed with the following formula (R =C H„ .) 

m 2m+1 

(e) Isoparaffin C H. . expressed with the following formula [Claim 4]A 

m 2m+2 

manufacturing method of a copper pipe hydrogen gas or hydrogen mixed gas 
replacing atmosphere in a pipe of a copper pipe, and carrying out an annealing 
process to it in a non-oxidizing atmosphere or a reducing atmosphere after applying 
the lubricating oil according to any one of claims 1 to 3 to an inner surface of a 
copper pipe and performing diametral shrinkage machining inside. 
[Claim 5]A manufacturing method of the copper pipe according to claim 4 hydrogen 
which replaces atmosphere in a pipe of a copper pipe being a thing of not less than 
99.99% of purity, and being mixed gas with a non-oxidizing gas with which hydrogen 
mixed gas contains hydrogen gas of not less than 99.99% of purity not less than 20% 
by a volume rate. 

[Claim 6]A manufacturing method of the copper pipe according to claim 4 or 5 
characterized by carrying out an annealing process in a non-oxidizing atmosphere or 
a reducing atmosphere after hydrogen gas or hydrogen mixed gas replacing 
atmosphere in a pipe of a copper pipe and closing both ends of a copper pipe. 



[Translation done.] 
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1 This document has been translated by computer. So the translation may not reflect 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method of the 
copper pipe which uses copper pipe internal lubricating oil and this lubricating oil in 
which generation of the bottom oil in the copper pipe used for manufacture of the 
elasticity applied as refrigeration and the copper pipe for a copper pipe especially 
air-conditioning equipment, and cold storage equipment, a heat exchanger tube, etc., 

or a half-rigid copper pipe is reduced. 

[0002] 

[Description of the Prior Art]After the copper pipe used for air-conditioning 
equipment, refrigeration, cold storage equipment, etc. performs diametral shrinkage 
machining using a lubricating oil and fabricates it in a predetermined size, the 
annealing process for a temper is usually performed in the form of the level 
WAUNDO coil which picked regular winding in the copper pipe which amounts to 
thousands of meters. 

[0003]In this case, in order to prevent oxidation of a tube interior, after non-oxidizing 
gases, such as nitrogen gas, generally replace the inside of a pipe, an annealing 
process is performed, but. By an annealing process, evaporate and the lubricating oil 
adhering to the copper pipe inner surface after processing carries out a pyrolysis. If 
remaining as oil to the copper pipe inner surface after annealing is not avoided but 
there is much bottom oil. In the soldering Junction performed at the time of an 
assembly of apparatus, it is easy to produce defecting joining. Since the problem 
resulting from the fall of the compatibility of substitute refrigerants, such as 
degradation of the substitute refrigerant used by use regulation of chlorofluorocarbon 
and a blockade by the sludge in a super-thin copper pipe, and bottom oil arises, the 
measure for reducing bottom oil is worked on. 

[0004] For example, although the method of washing the copper pipe inner surface 
after processing with a solvent and the method (JP,1-287258,A) of annealing a 
copper pipe in a vacuum are proposed. Sending [ in these methods, there are many 
problems at an equipment surface and a cost aspect, and ] in a feeding coil until it 
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connects a feeding coil to a copper pipe long picture coil and a copper pipe long 
picture coil passes the heating zone of an annealing furnace. Supply inactive gas in a 
long coil through a feeding coil, and the oil in a pipe evaporated with heating is 
discharged out of a pipe by gas supply, A gas supply device is connected to the 
method (JP,6-"1 70348,A) of cutting a feeding coil after a long coil passes a heating 
zone, and the coil heated with an annealing furnace. After discharging the oil which 
evaporates with heating at the time of annealing out of a pipe by a gas purge, the 
method (JP,5-57263,A) which repeats the process of conveying a coil to a cooling 
room, for every coil is also proposed, but. A fall and installation cost of productivity 
start also in these methods, and there is a difficulty of raising a manufacturing cost. 
[0005] 

[Problem(s) to be Solved by the Inventionjln order that this invention may cancel the 
above-mentioned conventional problem in reduction of the bottom oil after the 
annealing process in the manufacturing process of a copper pipe. It is made as a 
result of having examined the description of the lubricating oil for processing of the 
copper pipe which can lessen especially generation of bottom oil, the 1 st purpose of 
this invention is excellent in lubricity, and it is in providing the copper pipe internal 
lubricating oil which can reduce the bottom oil after an annealing process 
substantially. The 2nd purpose of this invention is to provide the manufacturing 
method of the copper pipe which makes it possible to carry out by the existing 
equipment constituent, without changing most conventional processes by using the 
lubricating oil concerned. 
[0006] 

[Means for Solving the Problem]Copper pipe internal lubricating oil concerning claim 
1 of this invention for attaining the above-mentioned purpose consists of a 
hydrocarbon system high molecular compound of the average molecular weights 500- 
2000 shown in following (a). 

(a) A hydrocarbon system high molecular compound of non-hydrogenation which is 
the copolymer which was expressed with the following general formula (** 3), and 
made isobutylene a subject, and to which n-butene reacted in part [0007] 
[Formula 3] 



CH 



CUs -c 



CH 



CH 
I 



3 



CHa -C 
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CH 
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CH 



CHa C — CH] 



n 



[0008]Copper pipe internal lubricating oil concerning claim 2 of this invention 
consists of a hydrocarbon system high molecular compound of the average molecular 
weights 500-2000 shown in following (b). 

(b) The hydrocarbon system high molecular compound which is the copolymer which 
was expressed with the following general formula (** 4), and made isobutylene the 
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subject, and to which n-butene reacted in part and by which hydrogenation was 
carried out [0009] 
[Formula 4] 



CH 

I 



CHa -C 



CH, 
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CH 
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[0010]copper pipe internal lubricating oil concerning claim 3 of this invention — the 
following — fatty acid ester shown in (c), and the following — alcohol shown in (d), 
and the following — one sort in isoparaffin shown in (e) or two sorts or more contain 
below 40% (below the same% of the weight) with the total quantity 

[0011](c) Fatty acid ester expressed with the following formula [001 2] R COO 

in formula ^. or R^=C H R^=G K ) 

m 2m+1 m 2-m-1 n 2n+1 

[0013](d) Alcohol expressed with the following formula [0014]R^OH (R^'" 

m 2m+1 

[001 5](e) Isoparaffin expressed with the following formula [001 6]C H„ „[001 7]An 

m 2m+2 

invention of claim 4 concerning a manufacturing method of a copper pipe of this 
invention, After applying the lubricating oil according to any one of claims 1 to 3 to 
an inner surface of a copper pipe and performing diametral shrinkage machining 
inside, hydrogen gas or hydrogen mixed gas replaces atmosphere in a pipe of a 
copper pipe, and an annealing process is carried out to it in a non-oxidizing 
atmosphere or a reducing atmosphere. 

[0018]In claim 4, hydrogen which replaces atmosphere in a pipe of a copper pipe is a 
thing of not less than 99.99% of purity, and an invention of claim 5 is characterized by 
hydrogen mixed gas being mixed gas with a non-oxidizing gas which contains 
hydrogen gas of not less than 99.99% of purity not less than 20% by a volume rate. 
[0019]In claim 4 or 5, after an invention of claim 6 replaces atmosphere in a pipe of a 
copper pipe with hydrogen gas or hydrogen mixed gas and closes both ends of a 
copper pipe, the annealing process of it is carried out in a non-oxidizing atmosphere 
or a reducing atmosphere. 
[0020] 

[Embodiment of the Invention]When a copper pipe is processed, in the annealing 
process to which it is not avoided that the lubricating oil containing the hydrocarbon 
system compound used by a work process, ester, etc. remains in a pipe, but it is 
carried out succeedingly, the ingredient of a lubricating oil changes with pyrolyses to 
various kinds of hydrocarbon and aromatic compounds conventionally. In the usual 
annealing atmosphere, i.e., a nitrogen atmosphere, a refractory compound generates 
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by the dehydration (polycondensation) reaction in a pyrolysis during an annealing 
process, and these remain unevenly in a copper pipe as bottom oil. 
[0021 ]The hydrocarbon system high molecular compound which is easy to carry out 
a pyrolysis as a lubricating oil in this invention, Or after using the lubricating oil which 
uses a hydrocarbon system high molecular compound as the main ingredients and 
processing a copper pipe to this lubricating oil, generation of the bottom oil of a 
copper pipe inner surface is reduced by hydrogen or hydrogen mixed gas replacing 
the atmosphere in a pipe, and carrying out an annealing process in a non-oxidizing 
atmosphere or a reducing atmosphere after that. The lubricating oil of this invention 
is applicable for the lubrication of the tube interior in processing for reducing the 
diameter of a copper pipe, for example, drawing processing, forming of rolling, and 
other processing methods. 

[0022] Hydrogen inhibits a dehydration (polycondensation) reaction in the pyrolysis of 
a lubricous oil component, and has the function to reduce generation of the 
refractory compound which is an ingredient of bottom oil. By hydrogen or hydrogen 
mixed gas replacing the atmosphere in a copper pipe, and performing an annealing 
process in a non-oxidizing atmosphere or a reducing atmosphere after that, oxidation 
of the copper pipe internal and external surfaces by an annealing process is also 
prevented, and exterior quality value does not fall, either. 

[0023]If the function and the reason for limitation of a hydrocarbon system high 
molecular compound, fatty acid ester, alcohol, and isoparafFin used as the lubricous 
oil component of this invention are explained, a hydrocarbon system high molecular 
compound has the outstanding lubricity, and is stable to light or heat, but. It 
depolymerized, when heated to the elevated temperature, and the feature of not 
producing a carbon residue is offered. There is a thing of wide range viscosity, the oil 
film of the lubricating oil introduced between a copper pipe and a floating plug at the 
time of diametral shrinkage machining becomes thick, and lubricity becomes good so 
that viscosity is high, but since the coating weight of the lubricating oil which 
remains in a copper pipe before processing afterbaking dull increases, from a 
viewpoint of reduction of bottom oil, it is not desirable. In order to give the 
outstanding lubricity and to reduce the bottom oil of an annealing process, the 
ranges of an average molecular weight are 500-2000, and the non-hydrogenation or 
the hydrocarbon system high molecular compound by which hydrogenation was 
carried out which made isobutylene the subject, to which n-butene reacted in part 
and which is copolymer is used suitably. 

[0024] Fatty acid ester has a function which raises lubricity by adding to a 

hydrocarbon system high molecular compound. Although the effect of lubricative 

1 2 
improvement is so good that the m number of R paragraphs and the n number of R 

paragraphs are large, the generated amount of the bottom oil at the time of annealing 

decreases, so that these are small. An m number in consideration of this of desirable 

ranges are 11-17, and the desirable ranges of n number are 1-4. 25% or less of the 

addition of fatty acid ester to a hydrocarbon system high molecular compound is 
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desirable, and if contained exceeding 25%, it will become difficult to accept the 
bottom oil reduction effect after annealing. 

[0025]Alcohol has the operation which raises lubricity by adding to a hydrocarbon 
system high molecular compound. Although the effect of lubricative improvement is 

so good that the m number of R paragraphs is large, the generated amount of the 
bottom oil at the time of annealing decreases, so that m number is small, m number 
in consideration of this has the preferred range of 10-18. 10% or less of the addition 
of alcohol to a hydrocarbon system high molecular compound is desirable. 
[0026]It adds to a hydrocarbon system high molecular compound, and isoparaffin has 
the function to adjust the viscosity. Viscosity becomes high so that m number is 
large, but the generated amount of the bottom oil at the time of annealing decreases, 
so that m number is small. The ranges of m number in consideration of this are 1 0- 
30, and 15% or less of the addition of the isoparaffin to a hydrocarbon system high 
molecular compound is desirable. 

[0027]Even if the above-mentioned hydrocarbon system high molecular compound is 
independent, it can be used as a lubricating oil, but lubricity and viscosity are 
preferably adjusted and used for it by carrying out selection addition of one sort of 
fatty acid ester, alcohol, and isoparaffin, or the two sorts or more. As for fatty acid 
ester, alcohol, and the sum total addition of isoparaffin, it is preferred to use 40% or 
less of range from a point of a bottom oil reduction effect. 

[0028]As for the hydrogen gas which replaces the atmosphere in a copper pipe, what 
has high purity is preferred, and hydrogen of the general industrial use of not less 
than 99.99% of purity is used suitably. When using the mixed gas of non-oxidizing 
gases, such as hydrogen gas, nitrogen, carbon dioxide, carbon monoxide, helium, and 
argon, a bottom oil reduction effect is acquired by making hydrogen of not less than 
99.99% of purity contain not less than 50% still more preferably not less than 20% by a 
volume rate preferably. 

[0029]In this invention, especially in the case of the comparatively short coil of the 
outer diameter of not less than 9.52 mm, and 100 meters of length numbers. After 
hydrogen mixed gas replaces the inside of a copper pipe, it is preferred [ the 
ingredient which the lubricating oil evaporated during the annealing process, and its 
pyrolysate ] to close the both ends of a copper pipe and to perform an annealing 
process so that it may be easy to vaporize, so that the hydrogen mixed gas with 
which it was filled up in the pipe may not vaporize easily due to ordinary 
temperature. On the other hand, it is possible for the atmosphere in a pipe to be 
easy to be held till the pyrolysis of a lubricating oil, even if it carries out an annealing 
process, without closing the both ends of a copper pipe, and to acquire sufficient 
bottom oil reduction effect by hydrogen, in being a long picture [ of as / thousands 
of meters long ] coil. 

[0030]In this invention, although the target copper pipe is a **** deoxidized copper 
pipe generally used to an air conditioner, refrigeration, cold storage equipment, etc., it 
is applicable also to a little Fe(s), Si, aluminum, Mn, Cr, and the low alloy copper pipe 
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that added other elements. 

[0031]When the annealing process of the processed atmosphere in a copper pipe is 
replaced and carried out with non-oxidizing gases, such as nitrogen, like before, the 
lubricating oil adhering to a tube interior generates comparatively the decomposition 
product in the states where it evaporated, such as an olefin of low molecular weight, 
by the free radical chain reaction which is a main reaction in a pyrolysis. This olefin 
generates compounds with a comparatively large molecular weight, such as various 
kinds of aromatic compounds (it is [ the following containing condensed multi-ring 
hydrocarbon ] the same) and polymer of an olefin, by secondary reactions, such as 
subsequent dehydrogenation. Among these pyrolysates, aromatic compounds, an 
olefin polymerization thing, etc. have many things of difficulty volatility, remain 
unevenly to the copper pipe inner surface after an annealing process, and serve as a 
bottom oil ingredient. 

[0032]On the other hand, in the hydrogen atmosphere of this invention, a lubricating 
oil generates paraffin and the olefin of low molecular weight as the pyrolysis main 
Ingredients by the free radical chain reaction in a pyrolysis. This paraffin and olefin 
are [ both ] low molecular weight, and it is easy to evaporate them. Since reactivity 
cannot cause a polymerization reaction easily low compared with an olefin, paraffin 
has becoming [ little ] a bottom oil ingredient by a secondary reaction. Since a 
hydrogenation reaction advances and dehydrogenation is inhibited, generation of 
aromatic compounds, especially condensed multi-ring hydrocarbon decreases, and 
the polymerization reaction of an olefin is also inhibited. From condensed multi-ring 
hydrocarbon and an olefin polymerization thing being the ingredients of bottom oil, 
since these generation is controlled at a hydrogenation reaction, bottom oil will be 
reduced as a result. 
[0033] 

[Example] Hereafter, the example of this invention is described as contrasted with a 
comparative example. Fatty acid ester (FAE) (Table 2), alcohol (ALC) (Table 3), and 
isoparaffin (ISOP) (Table 4) which are added to the hydrocarbon system high 
molecular compound (PIB) and hydrocarbon system high molecular compound of the 
description shown in Table 1 were prepared. 
[0034] 
[Table 1] 
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[0035] 
[Table 2] 





FAB 




Ci7 H38 


R* JH 


CHa 



[0036] 
[Table 3] 





ALC 


R^ « 


Cia Ha 7 



[0037] 
[Table 4] 
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16—22 


ftttaE(4o • /s) 


5,5 



[0038]The lubricating oil of the presentation which shows an example 1 **** 

deoxidized copper pipe (JIS H3300 C1220) in Table 5, And the commercial lubricating 

oil A (main ingredients: hydrocarbon system compound and kinetic 

2 

viscosity:538.5mm / s.40**). Drawing processing was performed using the commercial 

lubricating oil B (main ingredients: fatty-acid-ester and kinetic 

2 

viscosity:21.45mm /s.40**), it was referred to as the tube outer diameter of 7.00 
mm, the thickness of 0.325 mm, and 4000 m in length, regular winding was picked, 
and it was considered as the form of the level WAUNDO coil. 

[0039]Into DX gas atmosphere, the annealing process was performed according to 
the annealing conditions of a soft material, without closing the both ends of a pipe 
using the roller HASU type annealing furnace for mass production, after 100% of 
hydrogen gas (not less than 99.99% of purity) of general industrial use replaced the 
atmosphere in a pipe of these coiled copper pipes. 

[0040]After the annealing process, in order to investigate bottom oil distribution of 
the longitudinal direction of a copper pipe, after having extracted the copper pipe for 
bottom oil measurement at equal intervals mostly toward the exit end from the 
entrance end of the coil, having carried out extraction washing by the organic 
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solvent, evaporating the solvent and hardening an extracted solution by drying, the 
residual oil quantity which remains in a pipe by a gravimetry was calculated. Lubricity 
was evaluated from the observation of appearance of the copper pipe inner surface. 
The valuation basis of residual oil quantity and lubricity is shown in Table 6. About 
residual oil quantity, in the examination on the compatibility of a substitute 
refrigerant and bottom oil, the good result was obtained and soldering nature also 
considered 0.5 or less (evaluation items: 3-5) mg/ m of good residual oil quantity as 
success. 
[0041] 
[Table 5] 
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[0042] 
[Table 6] 



ht^://ww4.ipdl.inpit.gojp/cgi-biii/tran_web_cgi_eije?atw_u=ht^%3A%2Fy^ 2009/11/02 



JP,2000-096073,A [DETAILED DESCRIPTION] 



9/13 





mm 




5 




<0.02«/in 


4 


m 


0. 02~0. !«/■ 


3 




0.1 M). Sag/a 


2 




0.5 ~lag/iii 


1 







[0043]The residual oil quantity and the lubricative evaluation result of each sample 
board are shown in Table 5. Residual oil quantity was 0.5 or less mg/ m, and the 
lubricity of the lubricating oil of each sample board according to this invention was 
also good so that it might see in Table 5. 

[0044]Drawing processing was performed using the lubricating oil of the presentation 
which shows a comparative example 1 **** deoxidized copper pipe (JIS H3300 
CI 220) in Table 7, like Example 1, it was referred to as the tube outer diameter of 
7.00 mm, the thickness of 0.325 mm, and 4000 m in length, regular winding was 
picked, and it was considered as the form of the level WAUNDO coil. After carrying 
out the annealing process of these coiled copper pipes by the same method as 
Example 1 , residual oil quantity and lubricity were evaluated in accordance with the 
same method as Example 1 . A result is shown in Table 7. 
[0045] 
[Table 7] 
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[0046]As shown in Table 7, lubricity is inferior in sample board No.18, and sample 
board No.19 cannot attain reduction of bottom oil, but the average molecular weight 
of a hydrocarbon system high molecular compound is understood that the range of 
500-2000 is preferred. When fatty acid ester, alcohol, and the lubricating oil that 
added isoparaffin are used, For example, when the addition of fatty acid ester and 
isoparaffin increases, although lubricity improves, it is inferior in a bottom oil 
reduction effect, and an addition, It is admitted that a sum total addition is [ 25% or 
less and alcohol / 40% or less of range of fatty acid ester ] preferred [ 1 0% or less 
and isoparaffin ] at 1 5% or less. 

[0047]The copper pipe of the same construction material as comparative example 2 
Example 1 as well as Example 1 and the comparative example 1, the lubricating oil of 
the presentation shown in Table 5 and 7, and the commercial lubricating oil A (main- 
ingredients: — a hydrocarbon system compound.) Kinetic viscosity : Perform drawing 

processing using the lubricating oil B of 538-5mm /s-40**, and marketing (main 

2 

ingredients: fatty-acid-ester and kinetic viscosity:2 1.45mm /s-40**), and as a coiled 
copper pipe of Example 1 and an identical size. After the mixed gas of 95% of the 
nitrogen gas (not less than 99.99% of purity) of general industrial use and 5% of 
hydrogen gas (not less than 99.99% of purity) of general industrial use replaced the 
inside, the annealing process was carried out on the same conditions as Example 1 , 
and residual oil quantity and lubricity were evaluated in accordance with the same 
method as Example 1 . 

[0048]As a result, although residual oil quantity was success, it was [ sample board 
for which PIB1 used 100% of lubricating oil ] inferior in lubricity. Although lubricity 
was fitness (evaluation items 4-5) about other sample boards. The sample board and 
PIB3 for which had much residual oil quantity and PIB3 used 100% of lubricating oil 
90%, Although the evaluation items of the sample board for which the sample board 
for which FAE used 10% of lubricating oil, the sample board for which PIB3 used 80% 
and FAE used 20% of lubricating oil, and PIB3 used 80%, FAE used 10%, and ALC used 
10% of lubricating oil were 2, the evaluation items of each other sample board were 1. 

[0049]Drawing processing is carried out using four sorts (sample board No.3, 
lubricating oil used by 6, 14, and 15) in the lubricating oil which uses an example 2 
**** deoxidized copper pipe (JIS H3300 CI 220) in Example 1, It was considered as a 
copper pipe the tube outer diameter of 7.00 mm, the thickness of 0.325 mm, and 
4000 m in length, regular winding was picked, and it was considered as the form of 
the level WAUNDO coil. The atmosphere in a pipe of these coiled copper pipes 
Hydrogen gas of general industrial use (not less than 99.99% of purity). After 50% of 
hydrogen gas, and this 20% and remainder replace with the mixed gas which consists 
of nitrogen gas (not less than 99.99% of purity) of general industrial use. The 
annealing process was performed on the same conditions as Example 1 using the 
roller HASU type annealing furnace for mass production, without closing the both 
ends of a pipe, and residual oil quantity was measured in accordance with the same 
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method as Example 1 . A result is shown in Table 8. 

[0050]The inside of the coiled copper pipe of the same construction material as 
comparative example 3 Example 2 and Example 2 which carried out drawing 
processing by the same method, and an identical size, After the mixed gas of 95% of 
the nitrogen gas (not less than 99.99% of purity) of general industrial use and 5% of 
hydrogen gas (not less than 99.99% of purity) of general industrial use replaced, the 
annealing process was performed on the same conditions as Example 1 , and residual 
oil quantity was measured in accordance with the same method as Example 1 . A 
result is shown in Table 8. 
[0051] 
[Table 8] 















**:*fx loox 


No. 3 


5 




No. 6 


5 




No. 14 


4 




No IS 


5 




No. 3 


5 


smf}:^ 50% 


No. 6 


5 




No. 14 


4 




No. 15 


4 


;iC3ff^rx 20% 


No. 3 


4 


80% 


No. 6 


3 




No. 14 


3 




No. 15 


3 


iicM^Ts 5% 


No. 3 


2 


&lif}7. 95% 


No. 6 


1 




No. 14 


1 




No. 15 


2 



[0052]As shown in Table 8, the residual oil quantity of the copper pipe processed 
according to this invention is decreasing compared with the residual oil quantity by a 
comparative example. When only especially hydrogen gas replaces the atmosphere in 
a pipe, it is decreasing to about [ of the bottom oil by a comparative example ] 1/10. 
Also when replaced by the mixed gas whose hydrogen gas concentration is 50%, a 
high bottom oil reduction effect is shown. Also in the substitution by the mixed gas 
whose hydrogen gas concentration is 20%, although the result which should be 
satisfied mostly is obtained, also when residual oil quantity increases selectively, it is 
desirable to use the mixed gas which made hydrogen gas concentration not less than 
50% when it could do for a certain reason. 

[0053]In example 3 Example 2, the size of the processed copper pipe The outer 
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diameter of 9.52 mm, Change into the thickness of 0.30 mm, and 4000 m in length, 
and hydrogen gas (not less than 99.99% of purity) of general industrial use replaces 
the inside of a coiled copper pipe. When the annealing process was performed on the 
same conditions as Example 1 and residual oil quantity was measured in accordance 
with the same method as Example 1 , as shown in Table 9, the reduction effect of 
residual oil quantity was attained. 

[0054]The size of the processed copper pipe was changed into the outer diameter of 
9-52 mm, the thickness of 0.30 mm, and 4000 m in length in the comparative example 
4 comparative example 3. Also about the copper pipe processed into the above- 
mentioned size using the commercial lubricating oils A and B, the annealing process 
was performed on the same conditions as the comparative example 3, and residual oil 
quantity was measured. As a result was shown in Table 9, a lot of bottom oil was 
accepted. 
[0055] 
[Table 9] 











( mmti.) 






No. 3 


5 




No. 6 


5 




No. 14 


4 




No. 15 


5 




No. 3 


2 


^:^x 95% 


No. 6 


2 




No. 14 


2 




No. 15 


2 




mmm 


1 






1 



[0056]An example 4 **** deoxidized copper pipe (JIS H3300 CI 220) is processed 
using four sorts (sample board No.3, lubricating oil used by 6, 1 4, and 1 5) in the 
lubricating oil used in Example 2, It was considered as a copper pipe the tube outer 
diameter of 9.52 mm, the thickness of 0.30 mm, and 800 m in length, regular winding 
picking was performed, and it was considered as the form of level WAUNDO. After 
hydrogen gas (not less than 99.99% of purity) of general industrial use replaced the 
inside of these coiled copper pipes, the both ends of the pipe were closed and the 
annealing process was performed on the same conditions as Example 1 in DX gas 
atmosphere. In accordance with the same method as Example 1 , residual oil quantity 
was measured after the annealing process. As a result, as shown in Table 1 0, the 
reduction effect of residual oil quantity was accepted. 

[0057]A comparative example 5 **** deoxidized copper pipe (JIS H3300 CI 220) is 
processed using four sorts (sample board No.3, lubricating oil used by 6, 1 4, and 1 5) 
and the commercial lubricating oils A and B of the lubricating oils used in Example 2, 
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